Contribution of Kv channel subunits to glutamate-induced apoptosis in cultured rat hippocampal neurons.
Potassium channel dysfunction has been implicated in apoptosis in many pathological conditions. However, which Kv channel subunit is involved in glutamate-induced apoptosis remains unknown. In this study, the contributions of nine Kv alpha and three Kv beta subunits to glutamate-induced hippocampal neuronal apoptosis were investigated. Results showed that neuronal apoptosis was not obvious with 12 hr incubation of glutamate but increased markedly after 18 hr, which was attenuated by the Kv channel blocker TEA. Among all the Kv subunits investigated, gene and protein expression of Kv2.1 increased significantly before the appearance of neuronal apoptosis, whereas the Kv1.1 mRNA level decreased quickly, and protein expression was reduced gradually after the insult. Seven other Kv alpha subunits and three Kv beta subunits were not obviously affected over time. In addition, Kv1.1 overexpression could reduce glutamate-induced hippocampal neuronal apoptosis. Therefore, the alterations of Kv1.1 and Kv2.1 might contribute to glutamate-induced toxicity in hippocampal neurons. These findings suggest that these two Kv channel subunits may represent potential therapeutic targets for neuropathological conditions in which glutamate-induced toxicity is thought to contribute to neuronal dysfunction.